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DENTAL IMPLANT ANALOG HAVING RETENTION 
GROOVE FOR SOFT TISSUE MODELING 



FIELD OF THE INVENTION 

The present invention relates generally to laboratory components that are 
useful for making a dental prosthesis and, in particular, to an implant analog that is 
useful for holding a soft tissue model on a stone model. 

BACKGROUND OF THE INVENTION 

The dental restoration of a partially or wholly edentulous patient with artificial 
dentition is typically done in two stages. In the first stage, an incision is made through 
the gingiva to expose the underlying bone. An artificial tooth root, usually a dental 
implant, is placed in the jawbone for integration. The dental implant generally includes 
a threaded bore to receive a retaining screw holding mating components therein. 
During a typical first stage, the gum tissue overlying the implant is sutured and heals as 
the osseointegration process continues. 

Once the osseointegration process is complete, the second stage is initiated. 
Here, the gum tissue is re-opened to expose the end of the dental implant. A healing 
component or healing abutment is fastened to the exposed end of the dental implant to 
allow the gum tissue to heal therearound. In addition to and separate from the healing 
abutment, an impression component is fitted onto the exposed end of the implant. This 
allows an impression of the region of the patient's mouth to be taken so that an 
artificial tooth is accurately constructed Preferably, the impression coping has the 
same gingival dimensions as the healing component so that there is no gap between the 
impression coping and the wall of the gum tissue defining the aperture. The 
impression coping may be a "pickup"-type impression coping or a "transfer"-type 
impression coping, both known in the art. 

After these second stage processes, a dental laboratory creates a prosthesis to 
be permanently secured to the dental implant from the impression that was made. In 
doing so, the impression coping is located within the impression material and an 
implant analog is attached to the impression coping. The implant analog replicates 
(i.e., is "analogous" to) the dental implant that is located within the patient's mouth. 
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In many instances, the laboratory prefers to have a soft tissue model that 
replicates the patient's gingival tissue located at the region within the impression that 
corresponds to the location of the patient's gingival tissue. Thus, the soft tissue model 
is developed from modeling material placed in the impression around the implant 
analog. The stone model material is then poured into the impression that includes the 
soft tissue modeling material and allowed to harden. Once the impression material is 
removed from the soft tissue model and the stone model, the laboratory can then begin 
to fashion the final prosthesis on the implant analog. 

The laboratory will often want to remove the soft tissue model from the stone 
model. For example, the laboratory technician may want to visualize the subgingival 
contours of the dental prosthesis, but cannot do so if the soft tissue model is present 
When reinstalling the soft tissue model back onto the stone model, the soft tissue 
model is simply slid over the implant analog. In prior art implant analogs, however, 
there is nothing that registers the appropriate location of the soft tissue model on the 
implant analog or the stone model. Because it is desirable to maintain registration of 
the soft tissue model on the stone model as accurately as possible, many laboratories 
will often glue the soft tissue model onto the stone model to hold it in place. When the 
soft tissue model is removed from the stone model, the glue is removed from the stone 
model and new glue is added upon reinstalling. This registration problem is 
accentuated when the laboratory technician is developing a single tooth restoration 
having very little surface area between the soft tissue model and the stone model for 
providing registration and between the soft tissue model and the analog. 

SUMMARY OF THE INVENTION 

The present invention solves the aforementioned problems by providing a novel 
implant analog for supporting an article that is used to develop a dental prosthesis and 
a method for using that analog. The analog has a main body for being anchored in a 
model of a mouth of a patient. The main body includes an upper surface for contacting 
the article that is used to develop a dental prosthesis. The analog includes a groove 
extending inwardly along a periphery of the main body below the upper surface for 
receiving soft modeling material that replicates gingival tissue. 

When the implant analog is installed on the impression coping within the 
impression material, the material for forming the soft tissue model is inserted around 
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the impression coping and the implant analog in the region of this groove so that a rib 
having a size and shape that generally corresponds to the size and shape of the groove 
is created in the soft tissue model. Thus, after the stone model and the soft tissue 
model are developed, the laboratory technician can remove the soft tissue model from 
the stone model and reinstall the soft tissue model back on the stone model at the 
precise location. In other words, the groove in the implant analog allows for proper 
registration of the soft tissue model on the stone model each time the soft tissue model 
is reinstalled on the stone model. 

The groove can be of a variety of shapes and is within about 3 mm of the upper 
surface of the implant analog. Preferably, the groove is within about 1 mm of the 
upper surface of the implant analog. The groove is useful on an implant analog that 
replicates only the dental implant, or on an analog that replicates both the dental 
implant and the post on which the final prosthesis will be mounted. 

The above summary of the present invention is not intended to represent each 
embodiment, or every aspect of, the present invention. This is the purpose of the 
figures and the detailed description which follow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other advantages of the invention will become apparent 
upon reading the following detailed description and upon reference to the drawings. 

FIGS. 1 A-1C illustrate a side view, bottom view, and top view, respectively, of 
an implant analog according to the present invention 

FIG. 2 illustrates the implant analog imbedded within a stone model with a soft 
tissue model around its upper portion. 

FIG. 3 illustrates an alternative embodiment of the implant analog according to 
the present invention. 

FIGS. 4-5 illustrate the precise interfitting of the soft tissue model on the stone 
model when an implant analog according to the present invention is used within the 
stone model. 

FIGS. 6-7 illustrate the results of the prior art implant analog where gaps are 
present at the interface between the soft tissue model and the stone model. 

While the invention is susceptible to various modifications and alternative 
forms, specific embodiments have been shown by way of example in the drawings and 
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will be described in detail herein. It should be understood, however, that the invention 
is not intended to be limited to the particular forms disclosed. Rather, the invention is 
to cover all modifications, equivalents, and alternatives falling within the spirit and 
scope of the invention as defined by the appended claims. 

5 

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

FIGS. 1A-1C illustrate an implant analog 10 that is to be embedded in a stone 
model that replicates the prevailing conditions of a mouth of a dental patient. The 
analog 10 includes a main body 12 that has a lower groove 14 and a flat region 16. 

io The flat region 16 resists rotational movement of the implant analog 10 when it is 
embedded in the stone model. The lower groove 14 prohibits movement of the 
implant analog 10 in the axial direction when it is embedded in the stone model. 

The analog 10 includes an upper surface 18 that supports an article that is used 
by a laboratory to develop a prosthetic tooth. A fitting 20, shown as a hexagonal boss, 

is is located at the upper surface 18. The fitting 20 could also be a polygonal socket that 
extends into the upper surface 18. A threaded bore 22 extends into the main body 12 
of the implant analog 10 and serves to receive a screw that holds the laboratory article 
on the upper surface 18 of the analog 10. Unlike implant analogs in the' prior art, the 
analog 10 includes a circumferential groove 24 that is positioned below the upper 

20 surface 18. Generally, the groove 24 is located within 3 mm of the upper surface 18, 
and is preferably within about 1 mm of the upper surface 18. 

The upper surface 18, the fitting 20, and the threaded bore 22 are intended to 
replicate identical features of a dental implant that has been installed into the jawbone 
of the patient. Accordingly, the implant analog 10 provides features on which the 

25 dental prosthesis can be developed by the dental laboratory so that once the final 
prosthesis is complete, the dental prosthesis will fit in substantially the same manner 
and orientation on the implant embedded in the jawbone of the patient. While the 
analog 10 that is illustrated is intended to replicate a dental implant, the present 
invention covers analogs that are intended to replicate a dental implant and a post 

30 coupled to the dental implant, wherein the final dental prosthesis is to reside around the 
post. 

FIG. 2 illustrates the usefulness of the groove 24 when the implant analog 10 is 
embedded in a stone model 30. The stone model 30 is engaging the flat region 16 for 
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resisting rotation of the implant analog 10 within the stone model 30 and the lower 
groove 14 for resisting the axial movement of the implant analog 10. The groove 24 
serves to receive the modeling material that will comprise the soft tissue model 32 
replicating the patient's gingiva. Because the modeling material, while it is being 
applied, moves into the area of the groove 24, the soft tissue model 32 will have a 
corresponding rib 34. The mating of the groove 24 and the rib 34 is important because 
the soft tissue model 32 is often removed from the stone model 30 while the laboratory 
is fabricating the final prosthesis. Accordingly, the mating of the groove 24 and the rib 
34 provides the proper registration of the soft tissue model 32 on the stone model 30 
leading to a precise interface 36. 

While the groove 24 has been shown as having a curvilinear profile when 
viewed from the side of the implant analog 10, the groove 24 can also be defined by 
the plurality of surfaces that extend inwardly from the exterior surface of the main 
body 12. For example, the groove 24 can be defined by two angled surfaces, resulting 
in a V-shaped groove. Alternatively, the groove 24 can be defined by three surfaces, 
two of which extend generally horizontal with respect to the axis of the analog 10 and 
one which extends vertically with respect to the axis of the analog 10, resulting in a 
rectangular shaped groove. The groove 24 preferably has an axial length that is about 
1 mm. The depth of the groove 24 is preferably about 0.5 mm to about 1 mm. With 
respect to the main body 12, the transverse dimension within the groove 24 is about 
60% to about 80% of the transverse dimension of the main body 12. While the 
illustrated groove 24 extends entirely around a periphery of the main body 12, a 
groove extending around only a portion of the periphery would also serve the function, 
as well. Furthermore, the groove may be comprised of a dimple or a series of dimples 
extending partially or entirely around the periphery of the main body 12. Each of the 
series of dimples could overlap, or be separated from, adjacent dimples. 

The procedure to develop the stone model and the soft tissue model is known 
to those of skill in the art. First, an impression is taken in a mouth at a site where a 
dental implant is located. The impression-taking component may be a pickup coping, 
which is "picked up" for the implant with the modeling material, or a transfer coping, 
which remains on the implant when the impression material is removed but is 
"transferred" back into the impression material at a later point. In either case, the 
impression component is located within the impression material when the models are 
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developed after the impression is removed from the mouth. The implant analog 10 is 
then attached to the impression component such that it replicates the dental implant at 
the site where the impression was taken. Thus, the impression component and the 
attached implant analog are then fixed at a known position relative to the impression 
material. 

A modeling material is added into the impression at a region where the implant 
analog 10 and impression component are located. A portion of the modeling material 
enters the groove 24 to develop the rib 34 in the soft tissue modeling material. The 
modeling material then hardens into a resilient, soft tissue model 32 that includes the 
rib 34 defined by the portion of the modeling material that entered the groove 24. The 
material for the stone model is then poured into the impression and replicates the 
remaining portions of the site, including the adjacent natural teeth and their associated 
gum tissue. The stone model 30 hardens and the impression material is removed from 
around the stone model 30 and the soft tissue model 32. The laboratory technician 
then crafts a core (usually metallic) for the dental prosthesis on the implant analog 10. 
This crafting often includes the step of removing the soft tissue model 32 from the 
stone model 30. Reinstalling the soft tissue model 32 onto the stone model 30 is 
accurately carried out by the rib 34 engaging the groove 24. A tooth replicating 
material is added to the core to develop the final prosthesis, which is ultimately 
attached to the dental implant in the patient's mouth. 

The soft tissue model 32 can be made of any suitable plastic or rubber-like 
material having physical properties, such as softness and elasticity, that preferably 
resemble the physical properties of gingival tissue. Certain silicone-based rubber and 
plastic materials are suitable, preference being given to those that can be fabricated 
from a soft flowable state. In use, the soft flowable plastic material is placed in the 
impression around the impression component and the implant analog 10 to a thickness 
of about 2 mm to 4 mm. The best results are obtained if different materials are used 
for the impression material and the soft tissue model 32 to prevent bonding between 
the soft tissue model 32 and the impression material. 

FIG. 3 illustrates an alternative embodiment of the present invention that 
includes an implant analog 50 having a circumferential rib 52. A circumferential rib 52 
extends entirely around the periphery of the main body of the implant analog 50 and 
defines an underside surface 54. Accordingly, when the material comprising the soft 
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tissue model is applied around the upper region of the implant analog 50, that material 
will harden with an internal recess that mates with the circumferential rib 52. Again, 
when the soft tissue model has been placed over the stone model, the mating of the 
circumferential rib 52 and the recess in the soft tissue model will result in a precise 

5 interface between the stone model and the soft tissue model. Thus, while the groove 
24 in FIGS. 1 and 2 creates an undercut in the soft tissue model, the underside surface 
54 of the circumferential rib 52 also creates an undercut in the soft tissue model that 
provides for a tactile feedback mechanism for the laboratory technician when placing 
the soft model over the stone model. This tactile feedback mechanism provides 

10 assurance to the laboratory technician that the soft tissue model is registered in the 
proper position on the stone model such that there are only nominal gaps at the 
interface between the stone model in the soft tissue model. Consequently, the 
likelihood that a precise final prosthesis can be developed on the implant analog 10 is 
increased since the surrounding structures (i.e., the stone model and the soft tissue 

is model) are in a consistent position each time the soft model is reinstalled on the stone 
model after it has been removed. 

FIG. 4 illustrates a stone model 32 that includes five implant analogs 10 
according to the present invention. The stone model 32 of FIG. 4 would be used for 
developing a bridge for a patient that would be supported by five implants in the 

20 patient's mouth at locations corresponding to the locations of the five implant analogs 
10. The implant analogs 10 provide a snap fit for the soft tissue model 32 such that the 
interface 36 between the soft tissue model 32 and the stone model 30 is precise each 
time the soft tissue model 32 is reinstalled on the stone model 30. 

FIG. 5 illustrates a stone model 32 that is used to develop a single tooth 

25 restoration. Thus, one implant analog 10 is placed within the stone model 30 and the 
stone model 30 receives the soft tissue model 32 on its upper surface. Again, the 
interface 36 between the stone model 30 and the soft tissue model 32 has only nominal 
gaps, at best, such that the soft tissue model 32 is properly interfitted on the stone 
model 30 due to the registration of the rib 34 in the soft tissue model 32 with the 

30 groove 24 on the implant analog 10. The benefits of this invention are more 
pronounced with respect to the development of a single tooth restoration, since there is 
only one implant analog to retain the soft tissue model 32 on the stone model 30 and a 
smaller surface area between the soft tissue model 32 and the stone model 30. 
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FIGS 6-7 illustrate the use of prior art analogs 1 10 lacking a groove or a rib 
that are placed in a stone model 130 that receives a soft tissue model 132 for a multiple 
tooth replacement and a single tooth replacement, respectively. As is evident, the 
interface 136 produced by the prior art implant analogs 110 contains several gaps 137 

5 such that the technician has no assurance that the soft tissue model 132 has been 
restored to its proper place on the stone model 130. Because of the complicated 
geometry that defines the interface 136, if the technician were to attempt to push down 
on one side of the soft tissue model 132 in an attempt to remove a visual gap, it is 
possible that the force placed on that edge of the soft tissue model 132 would cause 

10 another portion of the soft tissue model to rise upwardly and create another gap at the 
interface 136. 

While the present invention has been described with reference to one or more 
particular embodiments, those skilled in the art will recognize that many changes may 
be made thereto without departing from the spirit and scope of the present invention. 
15 Each of these embodiments and obvious variations thereof is contemplated as falling 
within the spirit and scope of the claimed invention, which is set forth in the following 
claims. 
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